Pair formation and breeding in many species of waterfowl are separated both temporally and spatially. Most studies of female choice in this group have focused on male characteristics at the time of pairing, with less attention given to how mate choice affects breeding season outcomes. In this study I compared pairing success, male plasma testosterone level and mate-guarding ability of male mallards, Anas platyrhynchos, in two experiments. In the first experiment females and males were group housed with equal sex ratios, thus allowing all of these males to pair. At the same time, an equal number of males was housed in groups without access to females and remained unpaired. In this experiment testosterone levels of paired and unpaired males during autumn (baseline) and spring (breeding) did not differ, indicating that the process of pair formation and breeding does not cause elevated spring testosterone levels in males. However, testosterone did temporarily decrease in paired males during the winter (pair formation) season. In the second experiment groups were male biased, allowing only half of the males to pair. Here paired males had significantly higher testosterone levels than unpaired males during the breeding season, but not during the preceding autumn. Together the results of these experiments indicate that successful pair formation predicts but does not alter male testosterone level during the breeding season. I also found that females paired to males with high levels of testosterone were missing fewer feathers due to forced copulation attempts by nonmates, suggesting that females may choose males based on their mateguarding abilities.
Pair formation and breeding in many species of waterfowl are separated both temporally and spatially. Most studies of female choice in this group have focused on male characteristics at the time of pairing, with less attention given to how mate choice affects breeding season outcomes. In this study I compared pairing success, male plasma testosterone level and mate-guarding ability of male mallards, Anas platyrhynchos, in two experiments. In the first experiment females and males were group housed with equal sex ratios, thus allowing all of these males to pair. At the same time, an equal number of males was housed in groups without access to females and remained unpaired. In this experiment testosterone levels of paired and unpaired males during autumn (baseline) and spring (breeding) did not differ, indicating that the process of pair formation and breeding does not cause elevated spring testosterone levels in males. However, testosterone did temporarily decrease in paired males during the winter (pair formation) season. In the second experiment groups were male biased, allowing only half of the males to pair. Here paired males had significantly higher testosterone levels than unpaired males during the breeding season, but not during the preceding autumn. Together the results of these experiments indicate that successful pair formation predicts but does not alter male testosterone level during the breeding season. I also found that females paired to males with high levels of testosterone were missing fewer feathers due to forced copulation attempts by nonmates, suggesting that females may choose males based on their mateguarding abilities. Numerous studies of mate choice in mallards, Anas platyrhynchos, have indicated that the courtship activity level of the male is a consistent predictor of female mate choice (Bossema & Kruijt 1982; Bossema & Roemers 1985; Holmberg et al. 1989; but see Brodsky et al. 1988) . Other characteristics such as plumage quality (Klint 1980 (Klint , 1985 Bossema & Kruijt 1982; Holmberg et al. 1989; Weidmann 1990 ), corticosterone (B) level (Sorenson et al. 1997 ) and body condition (Wishart 1983; Holmberg et al. 1989 ) may also be important in this and other duck species, but the evidence for body size (Bossema & Roemers 1985; Holmberg et al. 1989 ) and dominance (Wishart 1983; Brodsky et al. 1988; Sorenson & Derrickson 1994 ) is more conflicting. However, all of these studies have considered only those characteristics of males displayed at the time of pair formation, with little attention to male phenotype during the breeding attempt. Pairs may remain together for as much as 6 months or longer each year (Hepp & Hair 1983) , during which time males and females synchronize activities, and males begin to display mate-guarding behaviour by remaining close to the female and alert for conspecific intrusions and predators. Mate guarding is important to female breeding condition and success (Ashcroft 1976; Ankney & MacInnes 1978; Seymour & Titman 1978; Titman 1981; Gauthier 1987; Lamprecht 1989; Pattenden & Boag 1989) and is energetically costly for males (Ashcroft 1976; Titman 1981; Lamprecht 1989) . Furthermore, in many waterfowl species, mate guarding is the only male contribution to the reproductive effort, aside from donating sperm (Goodburn 1984) . Therefore, it would seem important to females to choose mates who guard them well. Moreover, as mate guarding is an aggressive behaviour, and aggression is generally under the control of testosterone (T) in birds (reviewed by Harding 1983), mate choice, male T levels and mate-guarding behaviour may all be associated. In this study I explore the possible link between autumn female mate choice and spring mate-guarding ability, as well as possible hormonal
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